Many investigators have studied experimental allergic encephalomyelitis (EAE)61 10 and experimental allergic neuritis (EAN)16, 18, 8 in laboratory mammals. Such studies have been recently extended to chickens.
EAE has been studied in the chicken by S I L L E R~~, SILLER and WIGHT^^, GUILLON and RENAULT~, LIWON and STEIGMAN~, and WIGHT and S I L L E R~~.
S I L L E R~~ inoculated chickens intramuscularly with homologous spinal cord in Freund's adjuvant. Paralysis and demyelination were produced in 1 of 13 birds; perivascular infiltration of lymphoid cells in the CNS was observed in all birds. In another series of experiments, using the same strain of inbred Brown Leghorns and the same type of inoculum, SILLER and WIGHT^^ obtained neither signs nor demyelination; perivascular infiltration of lymphoid cells occurred in all 72 inoculated birds. They found the age of 8 weeks at inoculation to be the optimum for maximally severe lesions.
GUILLON and RENAULT' , using homologous brain tissue inFreund'sadjuvant by the intramuscular route, found a disseminated meningo-encephalitis of mononuclear cells in all the experimental chickens, but no signs. Demyelination was minimal or absent.
LIPTON and STEIGMAN~, using the subcutaneous route, found homologous spinal cord to be the best allergen, followed by homologous brain; homologous cerebellum was inactive. All inoculated White Leghorns had characteristic infiltration of mononuclear cells in the CNS, but no signs. White Rocks similarly inoculated, besides histopathological lesions, had also paralytic signs in a high percentage. The authors stressed the importance of the genetic background in experimental EAE. Myelinic lesions were not mentioned.
S I L L E R~~, noting the analogy between the lesions of EAE in rabbits18 and Marek's disease, tried to induce EAN in chickens with homologous neural tissue in Freund's adjuvant, by the intramuscular route. 1 of 9 birds was lame, 5 of 9 had slight infiltration of nerves. Demyelination was absent.
WIGHT and SILLER*~ showed that birds affected by spontaneous Marek's disease were less susceptible to EAE than their controls. O n the other hand, birds rendered partially tolerant to EAE by inoculation of avian spinal cord in adjuvant were not resistant to the natural Marek's disease: on the contrary, their susceptibility to hlarek's disease appeared to be increased.
The purpose of the present communication is to describe experimental allergic neuritis (EAN) as obtained in the chicken by inoculation of heterologous and homologous sciatic nerves in complete Freund's adjuvant. Preliminary results of this work have been published elsewherell.
Materials and Methods
Animals. White T,eghorn chickens of the same noninbred stock, males and females, 30 and 38 days old were used. They had been vaccinated at 7 days and 25 days of age with B1-type vaccine against Newcastle disease and were held in cages.
Inucz/la. Experiment A. Subgroup A 1. Guinea pig sciatic nerves cleaned of peripheral fat tissue were held at -3OOC for at least 1 month, before use. A 33% suspension (w/v) of guinea pig nerve in phenolized water 5% was prepared, by grinding the nerves in a Ten Broeck grinder driven by a motor rotating at 500 rpm. The suspension was then mixed with equal parts of an emulsion of Bayol F and Arlacel A (8.5 : 1.5) containing 4 mg/ml of lyophilized killed Mycobucteriu tubercdosis hominis by forcing the mixture through two syringes connected by a double-hudded needle.
Subgroup A2. Chicken sciatic nerves were held at -3OOC for at least one month. A 33% suspension (w/v) was made in water and heated at 70OC/30 min. Then the neural suspension was mixed with complete Freund's adjuvant as in subgroup A 1.
Experiment B. Subgroup B1. A 15% suspension of guinea pig nerves (held one month at -3OOC) was made directly in Bayol F plus 4 mg/ml Mycobacteria, by grinding in a Ten Broeck grinder driven by a motor rotating at 500 rpm. Neither water, nor Arlacel was added.
Control groups A 3 and B2 were inoculated with complete Freund's adjuvant only.
Inoctllation. 0.5 ml of antigen was inoculated subcutaneously in portions of 0.1 ml in different parts of the body (pygostyle, back, neck, wing, thigh).
Observation. Chicks were inoculated when 30 days old in Exp. A, 38 days old in Exp. B. In the first experiment (groups AI, Ae, As, A4) the period of observation was 50 days, in the second (groups B1, B2, B3) 64 days.
HiJtopathduD. Histopathological examination was done on longitudinal and cross sections of sciatic nerves and lumbar plexi. The methods used for staining were : hematoxylin-eosin, Luxol fast blue-Van Gieson, Luxol fast blue-Schiff (for myelin), hematoxylin-oil red 0 (for fat and myelin), Mallory-azan (for connective tissue).
Classification and grading of the neural alterations were made along WIGHT'S scheme for Marek's disease21.
WIGHT distinguished 3 types of nervous lesions: "Type I". Diffuse infiltration of lymphoid cells, mainly small lymphocytes, and fewer plasma cells; slight serous infiltration of the endoneuriurn and demyelination.
"Type 11". Severe oedema, with scarce cellular infiltration, mainly of the plasma cells, demyelination and tendency to fibrosis.
"Type 111". Neoplastic: massive infiltration of cells resembling lyrnphoblasts.
Since very frequently in our experimental cases demyelination was the only lesion, it was not considered as part of type I or type I1 lesions, but scored separately (see Tables I and 11 dition of the bird remained stationary. Only leg paralysis was noted in birds No. 37,10, and 07, which became paralyzed on the 45th, 38th, and 38th day post inoculation, respectively. The degree of paralysis in these 4 birds is marked + + in Table I . The rest of the A 1 subgroup had very slight signs. The food consumption of this group was lowered, compared with A 2, A 3, A 4.
In subgroup A2 (inoculated with chicken nerves + adjuvant) only a very slight disturbance of gait was noted. Birds of the control groups A 3 and A 4 were normal. Experiment B. In this experiment signs were definitely more severe and the percentage of affected birds larger (see Table 11 ). In subgroup B 1 (inoculated with guinea pig nerves in oil and Mycobacteria without water) 5 out of 12 birds became paralyzed. Paralysis of the legs started on the 17th, 22nd, 48th, 55th, and 56th day post inoculation in birds No. 8, 9, 11, 12, and 10, respectively. In birds No. 79, 92,87, and 70 the disease started with severe paralysis of the legs, which became worse with time (marked + + + in Table 11 ) : one leg was held forward, one backward, as observed in Marek's disease.
Bird No. 52 had a less severe condition (+ +), comparable to the birds of subgroup A 1. As in subgroup A 1, the food consumption was lower than in controls. The other birds of group B 1 and the control groups B2 and B3 did not show signs.
No death occurred.
Gross Lesions No lesion was noted at post mortem examination in exp. A, except for enlargement of peripheral nerves in birds No. 40 and 07: the sciatic nerves and the lumbar plexi were double-sized, with loss of striation (+ + +). In exp. B, No. 8,9, and 11 had the same degree of gross neural lesions (+ + +), while birds No. 12 and 10 had only a slight enlargement of the same peripheral nerves (+).
Histopathology
In 12 animals (group A 1 : No. 40, 37, 10, 07, 03,04,08, and 11 ; group B1: No. 8, 9, 11, and 12) a severe oedema of lumbo-sacral plexi and sciatic nerves (Figs. 14) was prominent: neurites were spaced by an exudate containing both plasma and dusty eosinophilic material in small clear spaces, or larger lacunae. The myelin sheaths appeared swollen and some axons were irregularly enlarged with small varicosities. 
* For experimental details, see Table 111 .
Inoculated when 38 days old, killed when 102 days old. In sections stained with Luxol fast blue, large areas of demyelination or demyelination of long tracts of single neurites was observed (Fig. 3) .
Infiltration of lymphoid cells was present within the oedematous endoneurium : mostly plasma cells and, in decreasing order, lymphocytes, histiocytes, and very few heterophils (Figs. 5, 6 ).
In frozen sections stained with oil-Red-0, minute orange-red drops appeared to be situated in the sites of demyelination, alongside the damaged neurites. In sections stained with Luxol fast blue-Schiff method, the same sites showed a thick peripheral PAS-positive rim that was No. 10, 1, 2, 3, 5, 6 , and 7) lesions of type I and type I1 were absent, but demyelination was constantly present; it occurred in the same nerve segment, either in several contiguous fibers, or in isolated fibers. In the areas of demyelination, neurites appeared collapsed, Schwann cells were increased in size and number, and the neurolemma thickened (Figs. 7, 8) .
As it can be seen from S. Kargcr l'ublishcrs, Basle/New York 4, and 6) large aggregates of lymphoid cells were observed around the vessels in the connective tissue surrounding the nerves. The "type 111" lesion, i.e., the neoplastic form of Marek's disease, was never observed in our animals. The examined nerves of the control birds (groups A3, A4, B2 and B3) lacked any histologic lesion.
Lymphocytic infiltration around a vessel (Wight's type I

Discussion
It is interesting to stress some difference between EAN in mammals and in chickens. The average incubation period of EAN is: 10 days in rats8, 14 days in rabbits, 18 days in guinea pigs, 25 days in mice16, and 36 days in chickens. Moreover, the variability of the length of the incubation period in individual animals extends over a short span in mammals, over a very long period in chickens. This may be due to a true species difference, to a genetic variability of our experimental animals, or to age factors.
The clinical evolution of EAN is also different in chickens and in mammals. Most chickens with EAN, when affected by severe paralysis, have a progressive worsening of their clinical condition. In guinea pigs and mice the symptoms are usually mild, but tend also to last for a long time's. In rabbits16 and rats8 the signs are more clear-cut, but spontaneous recovery is the rule.
EAE and EAN are generally considered as laboratory models of autoimmune disease of the nervous system6. 10; a protein contained in myelin is believed to be the responsible antigen'. Current opinion is that in EAN of mammals163 18, as in EAEW 201 1 7 9 19, demyelination is secondary to injury to myelin by immuno-competent lymphoid cells. There is some experimental evidence to the contrary: FIELD et al. 4 found ultrastructural changes of nerve fibers in EAE of the guinea pig, independent of infiltration of lymphoid cells. BORNSTEIN and APPEL~ and BORN STEIN^ were able to produce in vitro demyelination of rat cerebellum in cultures by adding serum globulin from animals with EAE, plus complement. PETTE et al.12 induced in the rabbit a neuritis with primary demyelination without infiltration of mononuclear cells, by inoculation of Schwann cells grown in tissue culture plus Freund adjuvant. The data obtained by us in the EAN of chickens would be in favour of the latter view-the possibility that demyelination in EAN arises without infiltration of lymphoid cells. In fact a number of experimental animals (15 of 24 in experiment A and 7 of 12 in experiment B) had demyelination of peripheral nerves, without or with very mild lymphocytic infiltration. However, since serial killings were not performed, the presence of lymphoid cells in the early stages of the disease cannot be absolutely excluded.
In many of our experimental birds with EAN, the histopathological lesions were indistinguishable from type I and I1 of WIGHT'S classification of Marek's disease21.
It may be inferred that the emulsion of nerve tissue in adjuvant acted by activating a latent agent of Marek's disease. However, this possibility should be ruled out for the following reasons :
1. the contact controls (both uninoculated and treated with adjuvant alone) did not develop either nervous signs, or histologic lesion in their nerves ; 2. demyelination with fibrosis (in absence of lymphoid infiltration) was observed in 61% of our positive birds, but has never been described as the only lesion in natural or experimental Marek's disease; ~.WIGHT's "type 111" lesion, i.e., the neoplastic form of Marek's disease11 21 , was absent in our birds.
The analogy between the nervous lesions of EAN and WIGHT'S types I and I1 of Marek's disease would support the hypothesis, first put forward by S I L L E R~~, that the degenerative and inflammatory nervous lesions of Marek's disease are due to autoimmune phenomena. The rapid therapeutic effect of cortisone, observed13 in field cases of Marek's disease, is also consistent with this interpretation.
Summary
Experimental allergic neuritis was reproduced in chickens, by inoculation of chicken and guinea pig nerves in complete Freund's adjuvant. Paralysis was observed in a percentage of inoculated birds.
Histopathologically this experimental autoimmune disease was characterized by severe demyelination of peripheral nerves in all experimental animals. In addition, oedema and/or lymphoid infiltration occurred in some of the animals.
The similarity of experimental allergic neuritis to the inflammatory lesions of Marek's disease is stressed and the possible role of autoimmune processes in the pathogenesis of Marek's disease is discussed.
Zusammen fassung
Durch Verimpfung von Huhner-und Meerschweinchen-Nerven mit vollstandigem Freund-Adjuvans wurde eine experimentelle allergische Neuritis bei Hiihnern erzeugt. Bei einem bestimmten Prozcntsatz der geirnpften Tiere kamen Lahmungen zur Beobachtung.
Diese experimentell erzeugte Auto-Immun-Krankheit war histologisch bei allen Versuchstieren durch eine schwere Demyelinisierung der peripheren Nerven charakterisiert. Ausserdem tratcn bei einigen Tieren Odeme und/oder lymphozytare Infiltrationen auf.
Die Ahnlichkeit der experimentellen allergischen Neuritis mit den entzdndlichen Veranderungen bei der hIarekschen Krankheit werden hervorgehoben und die hloglichkeit von Auto-lmmunprozessen bei der Pathogenese der AIarekschen Krankheit diskutiert.
